Adenosine deaminase(adenosine aminohydrolase,EC 3.5.4.4,ADA),one of the enzymes on the purine salvage pathway,catalyzes the hydrolytic deamination of adenosine to inosine and ammonia.ADA activity in human serum is usually increased in patients with hepatic disorder1,2);in particular,abnormally high ADA activity in sera was found for acute hepatic disorder,3)liver cirrhosis,chronic hepatitis and hepato-cellular carcinoma.3,4)On the other hand,ADA deficiency has been found in patients with severe combined immunodeficiency.5.6) ADA activity has been assayed by spectrophotometric methods,7-10)though they are usually insensitive.A highly sensitive radiochemical method11)requires radioactive substrate and tedious separation of the enzyme reaction product from the substrate by a column chromatographic or electrophoretic technique.
We fluorescence reaction,but in fact this was prevented by installing an immobilized UOD column in the flow line.For complete destruction of uric acid in sample serum in the ADA reaction,10 mU of UOD,0.6 U of catalase and the reaction time of 30 min were used as optima (Fig.2a,b and c). ADA in human serum was most active at pH 6.0-6.5 in 50 mm Na phosphate buffer (Fig.3) ;pH 6.5 was selected,since this has been used in a spectrophotometric assay method for serum ADA activity,where the phosphate concentration in the incubation mixture was 47.6 mm.9)
Two Km values for adenosine were obtained as 0.061 and 0.68 mm from Lineweaver-Burk plots,and as 0.062 and 0.72 mm from Hans-Wilkinson plots when a serum with an ADA activity of 6.7 was used (Fig.4) .The
Km values for the two purified human liver ADA isozymes,ADA1 and ADA2,have been reported to be 0.050 mm and 2.0-2.8 mm,respectively.191 The value for ADA1 is close to those obtained with the serum sample at low adenosine concentrations,though the value for ADA2 is different from those obtained at high adenosine concentrations.This might be due to the fact that the Km values obtained at low adenosine concentrations were not very much influenced by ADA2 but those at high adenosine concentrations were greatly influenced by ADA1;21.3 mm adenosine was recom- (Fig.7) .The within-day precision of the present method was examined by using sera with mean ADA activities of 3.5, 13.9 and 53.3 U/1 serum. The relative standard deviations were 11.1,3.29 and 3.25%(n=10 each),respectively.
Bilirubin in serum at concentrations less than 5 mg/dl did not affect the determined activity of ADA but higher concentrations caused an apparent decrease in ADA activity. Ascorbic acid and glucose added to serum at concentrations of less than 4 and 300 mg/dl serum,respectively,had no effect on the determined ADA activity.
The FIA system was most successfully used when the immobilized PNP and XOD columns were renewed every 3 and 4 months,respectively.This study has provided the first fluorimetric method for the assay of ADA.This method is highly sensitive and precise,and should be useful for biological investigations and clinical use.
